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tjf (57) Abstract: An antioxidant is disclosed which is composed of an aromatic hydroxyamine derivative having a structure expressed 
O by the general formula (1) (wherein R^R 3 represent hydrogen atoms or alkyl groups, X represents a hydrogen atom or an OH group, 
® Y represents a hydrogen atom or NHR 1 , A represents a direct bond, -O-, -NH-, -SO r , -CH 2 - or -C(CH 3 )2-; and when an OH group 
and an NHR 1 group are introduced into a single benzene ring, they are next to each other and n is 0 or 1, but R 1 is not a hydrogen 
^ atom when n is 0). 
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=f Ag^u: ffl v> t» ft £ T 5 v^BI-fbfi&ihftl ©ft* W * t> © t U T tt 

, U _ N - - 7l ^il-p-7x^b>y7;> (®$F 3 C ) > N - ( 
1. Z "7* fr) ~ N ' -7i^-;U-p-7^-b>v7^ 

5 3 - 1 0 3 4 2 9 ^tem . 

2i 6-y-tert-^il'-p-ny-^ (StfaB HT) . - 
&fa<D 2, 2' ^ U > tf X 

-7 * J-fr) (Siffc 2 2 4 6 ). E3^#©x h7 + X b > - 3 

_ ( 3 9 5 -y-tert-^i^4-t Ko + ->7 7'a 
tr^-^ — h] p«^> ( / • x ^ -> 'J ^ • 5 * ;bX£t§k ^dp 
£ r I r g a n o x 1 0 1 0 J ) tt £ # * * . 
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H 2 -Xte-C (CH S ) 2 - £tj^ -^©^>-tf>^COHlt 
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HI-?. X^OHI, Y^NHR 1 S> A^-C (CH 3 ) z ~, R ' 
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(D^-f tlT»fo o X h J: < > (D$l t LXlt* ^ if ^1^ n- 

^ y^a^>f f 7 a 's f > ;W 7- f ;US £: If £ 

*l£„ ^tlb^^T^ia 1-10 + U\ 

N H R 1 Tvt ^ tl ^ 7 ^ ; 1 i L t H 2 ,i 7 5 > ^ jif * U < , 7°d 
(^^^3) A^fy/H (£%£cl 0) ©7;^;«7 5 

Ate. it - O -NH-, - S0 2 - CH 2 - * 
t±-C (CH 3 ) 2 -^/tU -oO^V^ylCOHliNHR' 

tulB— IS^; ( I ) Kfc^Tte. n# 0 -efrZik-SWat m*. 
tt2- (^f;b7$;) 7*/-;k 2- (if ^7^ 7 ) 7^7- 

;K 2- ( n -7°n t°;U7 ^ 7 ) 7 ^ 7 — ;K 2- ( 7 7*a h°;U7 
~7) 7 0,7-/1^ 2- (n-7'f;l/7;) = 7^7— ;K 2- ( >f 
V7*f;b7^) 7*7— ;K 2- ( s e c -7*f ;UT 5 7 ) 7*7 

- /K 2 - ( n -xti-f >f ;i/T ^ 7 ) 7 i 7 — ;k 2 - ( l - 

J^>f Jb7^/) 7*7 — ;K 2- ( n -Xt2-f V^* 
5/) 7x;-JK 2- ( n -Xte^ 7^7°f ;U7 5 7 ) 7*7-;u 
% 2- (n— Xti-Y Vt^f ;l/7 5 7) 7i;-;K 2- (n-Xti 
^y;-il,7;/) ■^y—;^ 2- ( n -Xti-T V t* 9 s ^7 5 7 ) 
7 * 7 — ;K 2 - (-f 7 7° a tT;UT ^ 7 ) - 4- tert 7"f^7i 

Huts— ( i ) tcij^r. n #1 -e&zit-syot LTfcU 
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( I - a ) ( I - d ) 
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H^NHR 1 




•(I-a) 



•a-b) 




NHR 



■d-c) 



R HN 




NHR 



•d-d) 



BUl2-j&5C (I-a) -ZigkZftZit&yat LTIi, X. 3 - T 5 
y_4_tFD^>>^7x-;k 3 - 7^+^75 ; - 4 -t K o * 

;U7 = y - 3 _ b Fo + ->^7x-;K 2 -T ^ / - 3 - fc Fn + v 
2-7M^T^-3-kFD + yi?7x^;K 3- 

7 =;_2_ t |f D 4o / y'7 3 -r;i/*;i/7 5 / — z — t K 
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= ;-3-bFD + yy7x-iH-fiK 4 - 7 ^ * ;U T ^ J ~ 3 
-kFn^J/y7i-^-TK 2-75;-3-tFo + yy'7 

— -r ;K 3 - 7 : ;-2-t Ka + y-^7x-;l/i-fiK 3 - 7 ;U 
^;UT 5 y- 2 - fc Kn4y^7x-;l/i-f;b, 3-7^7-4- 
hFn + ->y7x-)l/7rA 3 -7;^^75 / - 4 - t Fo4y 
v;7x^;I/7Ta 4-7;;-3-tFo + y-;7x-;l'7rA 
4_ 7; ^;j /7 5 y _ 3 _ t jf D + -> 5?7 x^;l/7 2 2 - 7 ^ 7 
-3-kFo + yV7x-;i/7rA 2-7^*^7$ 7 — 3 — b K 
D*i/^7i^7VA 3-75;-2-tKD + vi?7x-;i/7 
5 >% 3 - 7;l/+^7 - 2 - t Fn+yy7x-;l/75 >^ 3- 
7" 5 ;_4-hKo + yi?7x-Jl'X;l/*>> 3 - 7/^/1/7 ^ 7 - 
4 _ t FD*yi?7xi;^;i'* , A 4-7U-3-kFD + y^ 
7x^^*A 4 -7^ + ^75 7 — 3 — k Fa + yy7x-Jl/ 
^ ;U > . 2-7^-3-tFD*yy7x^;^;l/*>> 2 - T 
;b*;l/7^7-3-fc Fn + yy7x^/^;i'* s A 3 - 7 ^ 7-2 
- t F' a + v/ 7 x - ;l/ X ;U * > n 3 - T ;W * )\y 7 ^ 7 - 2 - t h* a 
+yy7x^]^;U^A 3-7$;-4-bFn+y^7x^;M 
3-7M^7;/-4-kFa*yy7x-iMrA 4 - 
y = 7 - 3 - t: F'D + y>77x-;M ? > . 4 - T ;U + 7 S 7-3 
-tKo + yv?7x-;M^A 2-75;-3-kKn*S/97i 
■=.;U7 ? 2 -7 ;i/+;i/T $;-3-kKa + yy7 x-;U7 ? > 
3_ 7 ;y_2-kFn + y^7x-JMrA 3 -7;l/+^7 5 
;-2-kFa + y^7x-)MrA 2-7xi)b-2 - (3-T 
;; _4_ t(fo + .> 7l -)l / ) 7°o/\" 2-7x^ib-2 - (3 
-7;l/4;l/7^;-4-kFo4y7x-;l/) T'd^'a 2 - 7 j. — 
;U - 2 - (4-7;;-3-kFD + y7x-ib) ^o^A 2-7 

7 



WO 2004/090070 



PCT/JP2004/004608 



a - 2 - (4 -7^*^75 7 - 3 - k Fa + y7x^ib) 7° a 
> n 2-7x=Jl/-2 - (2-7;7-3-tFa + y7x^^) 
7*0;^, 2 - 7 a - ;b - 2- (2-7M^7;;-3-tb'D + 
is 7 a - ;U ) 7' a /<? > % 2-7x^Jl/-2 - (3-757-2-kK 
a * S/ 7 a =. ;l/ ) 7*n/\°>, 2-7x^;H2 - 

7 - 2 - k k a + v- 7 a — ;u ) -furt-stig if h ft % o 

B&I5— aS3t ( I — b ) ftSffc^i: L-Tti. #j;Uf 3 -T 5 

7 - 3 ' , 4 - 7 k K. o * -7 -7 7 a ^ ;K 3-7Mfl/7;;-3' 
, 4--7kh'a + ->y7x-]k 3-757-4, 4' — 7k Fa + 
77 7a^;K 3 - 7;u*;u7 5 7 - 4 , 4 - -7 k K a * 7 7 7 * — 
;K 4-757-3, 3' --7tKa + y^7x-;k 4 - 7 ^ * ;U 
7^7-3, 3' -i;tKn + i/^7x-;K 4-757-3, 4' 
-ykFo + ->'77x-;k 4-7^ +^75 7-3, 4 ' - vkF 
a * -7 '7 7 a =. ;l/ . 3-757-3' , 4 - V k K a * 7 '7 7 a — JV 
— -r )V . 3-7^U+;U75 7- 3, 4 — 7 k FD4y'7 7x-)U 
— x /K 3-757-4, 4' -7k FD + vy7xx;n-f)k 

3 - 7 ;l/+;l/7 5 7 - 4 , 4' k Fn + y^7x-iU-fiK 
4-757-3, 3' -i^b Fa + vv7 a— /l^ — x ;K 4 - 7 ;U 

7 5 7-3, 3' -7k Fn + yv'7x-)bx-TiK 4-75 
7-3, 4' —-7 k Fa + v / v ? 7x-;H-f iK 4-7MJb7; 
7-3, 4' —-7k Fa + yy'7x-;H-TiK 3 -7 5 7 - 3' 
, 4 -7k Fa^vy7x^;l/7; 3-7^ + ^7^-3' , 

4 - 7 k K a * -7-7 7 a ^ ;U 7 5 7. 3-757-4, 4* -7 k K 
ai?7±- ;l/ 7 5 7 > 3-7/b+/U75 7- 4, 4' - 7 k K □ * 7 
-7 7a-;U7 5 7, 4-757-3, 3' - -7 k K a + v 7 7 a — 
7 5 7. 4-7^+^757-3, 3' - 7 k K a * -7 -7 7 a - JUT 

5 7. 4-757-3, 4' - V k K o + 7 -7 7 x — ;U 7 5 7 „ 4 - 
7^ + ^757-3, 4' - 7 k K n + 7 7 7 a - ;b 7 5 7 . 3-7 

8 



WO 2004/090070 



PCT/JP2004/004608 



5 7-3' , 4 - V k K n* v 7 — 3- 7^* ^7 

5 7-3' , 4 - i7 k K □ * v v 7 x — ^ X ;U * > . 3-757-4 

, 4 ' -ykKn + '>y7x-^x;i/*> % 3 - 7 ;u * ;u 7 5 7 - 4 

, 4' -ybFo + i/v?7x-;^;b*>> 4-757-3, 3' - 
V\L FD^ry^7i-;^;i'*>s 4-7^*^7^-3, 3 ' - 
^kFn*^>y7x-;l/X^*>, 4-757-3, 4 ' - k K o 
*->y7x^;M/l/*>> 4-7 n^*^ 757-3, 4 ' - V k K a 
^>v;7i-^X;b*>> 3-757-3' , 4 - V k K a * is V 7 
x^jMTa 3 - 7 ^ * ;i/ 5 7 7 - 3 ' , 4 — v k K o v v 7 x. 
-;b7?>> 3-757-4, 4' - 5? k K a * S/ v 7 x. 7 9 > 
„ 3 -7 ;U*;U7 5 7 - 4 , 4* - V k K a * v 5? 7 — ;b 7 9 > . 
4-757-3, 3' -ytKD + 5/y7xi;l/^V> 4 - 7 ^ * 
;u 7 5 7 - 3, 3' -^kFn*yy7x-;MrA 4-757- 
3, 4' - V k K n * is V 7 x — )V 7 * > . 4-7 ;U * ;i/ 75 7-3 
, 4' -ytFn*i/i?7x-;Mr/, 2 - (3-757-4-k 
Fn + v7x-ib) - 2 - ( 3 ' - k K a * > 7 * - }l> ) TnA'V, 
2 - (3-7Mil/7;;-4-kFn*y7x^;i/) - 2- (3* 
— k Fa*y7x-ll/) 7' o m* > „ 2 - (3-757-4-k Fa* 
v7x-jU) - 2 - ( 4 ' — k Fn*i/7x-;i/) 7* a > . 2 - ( 
3-7;b*;b757-4-kKa*->7x-;b) - 2- (4' - k K 
a * i> 7 x. ~ ;U ) 7*o;t>, 2 - (4-757-3-kKn*~>7x 
- 2- (3' -kFo*y7x =-)V) ~T a > N 2 - (4-7 
;U*;U-757-3-kKa*i/7i-;U) - 2- (3' - k K a * v 
7x-;U) 7°nA°>, 2 - (4-757-3-kKn*v/7x^;U) 
-2 - (4' — k Fn*y7x-)H 7* a > . 2 - ( 4 - 7 ;U * ;U 
T5 7- 3- kh*a*S/7x-;b) - 2- (4' -kh*D*i/7x- 
)V) fusty tiZifi&lfbti&o 

HUl2-J^5t ( I - c ) T*^£ tl-Mb^ t LXlt^ mX-liZ . 3 * 

9 



WO 2004/090070 



PCT/JP2004/004608 



-y7;;-4-kFn + yy*7i-iK 3, 3' -V ( T ;U * ^ T 
^ J ) — 4 — k h'D^yi?7x-;K 3, 4' -5*T5y-4-kF 
n + yy7x-ik 3, 4' -V (7;^^75 / ) — 4 — t K o + 
yvJ7x-;K 3 * . 4 - yj; / — 3 — b Fn + yy7i-ik 3 
' . 4-v (T;U+;l^T^y) - 3- kFn + yy7x-lK 4, 4 
' -^7;7-3-kFD+yy7x^;k 4 , 4 ' - 5> ( T ;U 
7;7) -3-kFo + yy7x-;K 3, 3' -vT^y-4-k 
FD+yy7i^iH-T/K 3, 3' -V (TM^T ; ;) - 4 

- fc h'n + yy7x-il/x-fik 3, 4' -vT5/-4-txb*n 

* 7 i — ;bx-f;K 3, 4' -v 5 (7;^;i/7;;) - 4 - t 

Fn^yy7x-;l/X-riK 3' , 4 - v7^ y - 3 - t h'D + y 
v7^-^^-^;U> 3' , 4-v 5 (7/^^7^;) - 3- tFo 
+ i/^7x-;L'X-fJK 4 , 4 ' -y?5;-3-t + 
i -ibx-rib, 4, 4' -v? (7;^^7;/) -3-tFa + y 
v?-7^-;bJi-x;b> 3, 3' -<77;;-4-kFn + y'77x- 
;1/7Ta 3, 3' - ^ (7;l/+^7^ 7) - 4 - fc K n 2> "7 * 

— ;b T 5. > % 3 , 4 ' — • T 5 V — 4 — t Fn^yy 7 x-^7 a > 
. 3, 4' - V (7;i/ + ;b7$ / ) - 4- tFn*y-77x-Jb7; 

3' , 4 - ~7 7 5 y-3-k Fo + y^7x-;l7^ 3' , 
4 -V (T)\/*)17 3- J ) - 3 - t Fa4y-^7x-;l'7 ^ >> 4 , 
4' -^7;;-3-kFo + y^7x-;l/7rA 4, 4' -5? ( 
7/^^75 7) - 3- kFa + yy7x-jb7;;/, 3, 3' -V 
7 X J - 4 - tx K o 4 v V 7 i - ;b x ;u * > . 3 , 3 ' - s> ( 7 ;U * 
;l/T ^ 7 ) —4 — t Ko + i/^7x-;i/X;l/*>N 3 , 4 ' -i?7; 
;-4-kFn*yy7x-il/X;^> % 3 , 4 ' - V (7;l/+;l^7 
= y) - 4- kFD + yi?7x-;i/X/b*V, 3* , 4 — v T 5. 7 — 
3-kFD+yi?7xxj^;^>> % 3' , 4 - v ( T ^ T ^ 7 
) -3-kFo + y^7x^;M;^>^ 4, 4' - y 7 ; 7 - 3 - 
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tKD + 5/i?7xi^M>, 4, 4' - v (T^+^T^y) ~ 
3 — h. + x-;l/X;l/* 3, 3' -vT^y-4-t:K 

n + i/j;7x^^rA 3, 3' -v? (7;^;>7^) - 4 - 1 
Fo4v-77x^i^rA 3, 4' -y7;7-4-kFD + ^7 
7i^;MTA 3, 4' -S> (7i^^7^7) -4-bKa + v 
*.=.)\,* 9 3' , 4-5?75/-3-kKD*?/^7x^ 
3' , 4-v* (7M;l/7 5;) - 3- tFo + V^7x- 
4, 4' -y7U-3-tFa + '>^7x-;MrA 
4, 4' - 5> (7^4^1/7 5 y) -3-tFo + ^v7x-;M^> 
N 2 - (3* -7;;7i-;b) - 2 - (3-7$;-4-kKa + 
v7x-;l/) 7"aA-> N 2 - (3' -7M^7; / 7x^;b) -2 

- ( 3 - 7^+^7 5 / — 4 — t. h'n^i/7xr.;l/) 7"nA°> N 2 - 
(4 ' -7 $ ; 7l i,i,) - 2- (3-7;;-4-kKo + v/7x 

- ;u) 7°u/\->. 2- (4' -7^+^7 5 / 7x-;l/) - 2- (3 
-7;b*;b75 Ha*5/7x- ;U ) 7°oa , >, 2 - (3' 
-T^/7ac^;b) - 2- (4-7;/-3-tFD + y7x^iV) 
7'da'>, 2 - (3' -7M;l'7^/7x-;l/) - 2- ( 4 - T ^ 
^)l/7$;-3-t:Fn + y7x^;i/) 7'aA 4 >, 2 - (4' -7; 
/7x-^) -2- (4-75;-3-kh*a*5/7x^) 7*o^ 

2- (4' -7M)l/75 77x-Jl/) -2 - (4-T;U*^T 
= y - 3 — t: FD + y7x^;i/) u > ta g W&if & ti & • 

WE— «3C ( I - d ) T-^$n^<b^tli: UTtt. 3 . 3 ' 

--775 ; - 4 , 4' -ytFo*yy7x-;k 3, 3' - V (T 
;UT 5. J ) - 4 , 4 ' -•7tFD+y>77x^iK 4 , 4 ' -V 
7 ^ y _ 3> 3' -7tFo4yy7x-;K 4, 4' -2* ( T ;U * 
jl,7 5 7) - 3, 3' -ytFD4yv?7x-/K 2, 2' -'77; 
y-3, 3' -ykFD + y«77x-/K 2, 2' - V (T fr* frT 
-3, 3' --7tFD4yy7x-;k 3, 3' -y'7; J - 
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2 , 2 ' — v b Fd + v^7i^)K 3 , 3 ' - V ( 7 ;b + ^ T 5 J 
) - 2 , 2 ' — b Fo + % >i?7iiiK 3 , 3 ' — 7 5 / — 4 , 
4' -ytFD + yy7x-il/X-f)k 3, 3' -v (7;U*^7 

- 4, 4' - v b F'n4yy7x-iH-f/b, 4, 4' - v 
7^7-3, 3' -ytFn + yy7x-;U-f^K 4, 4' - v 
(7;i/*;i/7 ^ - 3 , 3' - >> b Fn + yy7i-iU-fiK 
2, 2' - v 7 5 / - 3 , 3 ' -i?tKn + 5/S?7xi — -r ;u 
. 2, 2' -5? (T;U+;UT^y) - 3, 3' - 5> b K a * i/ V 7 * 
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